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A.J1.)KypaBneB 



2003111988 

COS J 11/04, COS J 11/08 
CnOCOB UEPEPABOTKH PE3HHOCOAEP2KAID[HX OTXO;i;OB 

H3o6peTeHHe othochtch k ymnmeasjm XHMHHecKofi npoMMnuieHHociH oprannHe- 

CKHX npOMMnUieHHHX H 6£rrOB£IX peSHHOBBIX QIXOAOB B MOTOpHOe TOmmBO H XHMHHeCKOe 

cBipBe, KOTopoe B AajiBHenmeM mokct dBiTB HcnojiBSOBaHO b KanecTBe KorejiBHoro toiuih- 
Ba, 6inyMonoAo6Horo CBJisyioiitero hjih CBipM fljw ero npoHSBo/^CTBa, TexHHHecKHfi yrae- 
pojl HJIH chtpho ffjm ero npoHSBOflCTBa, misi ancKxpo^OBEix nenefi, ajieKxpojrasHBix BanH, 
yrjiepofl-yrjiepoOTMX MaxepHajioB (WM) zuw MexajuiyprHH h T,fl., a xaic^e He6ojn>moe ko- 
HHHecTBO yrjieBOAopoOToro rasa, kotophh mo»cho HcnojiBsoBaTB b bh/^c xomniBa. . 

npo6jieMa XHMHHecKOH nepepa6oTKH pasjiHHHMx opranHHecKHx npoMumneHHtix h 
GBrroBux nojmMepHBix otkojipb, aBJwexcH BecBMa aicryaJiBHOH b cb^h c nocxoHHHBiM yBe- 
JEHHeHHeM Hx KOJiHHecTBa, 3acopHK>n](Hx npHpo^. 

PemeHHe 3toh npo6jieMBi nosBOJiaex penmrB dKOJiom^ecKyio aaaany KOMUJieKCHofi 
H 6e3BpeOTcofi yrajmaai^HH pesHHocoAepxcamHX npoMBramenHbix h 6BrroBfcix otxootb, 
pacmnpHTB 6a3y yrjieBOAopoflHoro CBipBK, nporoBOflHMoro hs hc^th, yrjiefi, ropiOHHx 
cjiaaaeB, HpHpojocEwx GnryMOB. 

HsBecTCHcnocoe nepepaSoTKH pesHHocoAep^caxqnx otxoaob b Moxopnoe toujihbo h 

XHMHHeCKOe CBipBe, BKJIK>HaK>IIXHS TepMOO»GEDKeHHe (TepMOJraa) OTXOffpB npH noBBoneH- 

HOM flaBjieHHH B yTJieBOAopoAHOM pacTBopHxejie (Me3ig[^yHapo«Haa sa^Ka WO 95/20007, 
C08J 11/20, onyeji. 27.07.95 r.). 

B 3TOM cnoco6e b KanecxBe yrjieBojEippoAHOM pacxBopHxejiH HcnojitsyioT otxo;^bi 
npoH3Bo;[lcTBa CHHxerHHecKoro KaynyKa, bsotbic b MaccoBOM cooraonieHHH k hcxootibim 
pe3HH0co;tep»canmM oxxoAaM, paBHOM 2-^ 4:1 cooxBexcxBCHHO, a nponecc xepMOOHOHxceHHii 
ocymecxBJiaexM npn xcMnepaxype 270-420®C h ;^aBJIeHHH 1-6 Mlla. 

KpoMe xoro, b o^hom h3 BapHanxoB ocymecxBJicHHa cnoco6a, nojiyHCHHyio nocjie 
OTcxHJuwmiH ^H^Kyio ^paioDtmo c xeMnepaxypofi KHnenHs BBnne 200®C HacxHHHo BOSBpa- 
maK>x B npoi^ecc b KanecxBe Ao6aBKH k HcxoAHOMy yrneBo^^opoAHOMy pacxBopHxejno b 
MaccoBOM cooxHoineHHH l-^5:10 cooxBexcxBeHHO, a ocxasmyiocji nacxB yKasaHHoil ^paK- 
ilHH Bi^enxiox B KanecxBe i^eneBoro npo^o^Kxa. 

ripcHMymecxBOM 3xoro cnoco6a HBJiaexcH ynpomcHHe xexHOJioran h yBejiHHCHHe 
Buxo^a nencHx (j^paKimft c xeMnepaxypofi KHnenHa flo 200^C. 



OrpaH^eHHeM cnoco6a jiBJiflercfl HcnojiBsoBaHHe b KanectBe pacTBopHrejia otxo- 
MOB OT npoHSBOiiCTBa cHHTeTHHecKoro KaynyKB, a xaicace orxoflw He Bcer^a jiocxynHBi b ae- 

06X0iafM0M KOJIHHeCTBe. 

HsBecxeH cnoco6 nepepa6oTKH opraHHHecKHX nojmMepHbix otxoaob, BKJiioHaiomHx 
xepMoo^cTOKeHHe otxo/iob npn TCMneparype BBime 270^C npn noBBimeHHOM j^aBJienHH no 
MCHBineH Mepe b ootom pacTBopHxejie - ajncBuiSeHsojie, oraejieHHe ^kh^oh ^pajojctm h ee 
OTCTHJUMipao CnaxeHT PO J^fe 2167168, C08J 1 1/04, ony6ji. 20.05.2001 r.). 

B 3TOM cnoco6e npn xepMoo^KmKeHHH otxoaob HcnojiBsyiOT noB&nneHHoe ^aBJieHHe 
He Menee 6,1 Mlla, a npcjie jCHcmnumuiH sEcqzocyio ^paiapao c TeMnepaTypofi KHneHHH He 
MeHee 210^C bboa^ npn TepMOOSECH^eHHH bhobb nepepa6aTBiBaeMBix otxoaob b KanecxBe 
AonojiHHTejiBHoro KOMnoneHra k pacTBopHrejno b MaccoBOM cooxHomeHHH 
AonojiHHTejiBHoro KOMnoHenra k pacTBopHTejHo ne Menee 1:1. 

B BapHanrax ocynnecTBJieHHfl 3Toro cnocoSa npn TepMoo^KH^eHHH otxoaob Macco- 
Boe cooTHomeHne pacroopHrejiH h OTxo;^oB Bw6HpaK>T or 1 : 1 4,2 : 1. KpoMe xoro, no- 
cjie AHCTHJUiaimH »cH.mcyio 4>paKHHK) c xeMnepaxypoH KHnenHH ne Menee 210^C bboott 
MaccoBOM cooTHOineHiiH AonojnmrejiBHoro KOMnoneHra k pacTBopHxenio ne Menee 5:1. 

ITpeHMymecTBOM 3Toro cnoco6a HBjiHercH HcnoJiB30BaHne b KanecTBe opraHnnecKO- 
ro pacTBopHxejia ajnaiii6eH30Jia. 

OrpanHHenne aroro cnocoSa — neoGxoAHMOcTB paSoxBi npn bbicokhx pjasjioimsx ne 
Menee 6,1 Mlla. 

HanGojiee 6jm3KHM mnsierrcsi cnoco6 nepepa6oTKH oprannHecKHX nojinMepnux, b 
TOM HHCjie H peaHHOcoAep^anmx otxo^ob, BKjnonaionmfi npn sanycKe b peaiciope repMO- 
o^cn^enne otxo^^ob b oprannHecKOM pacTBopnrejie — ajncHH6en30Jie npn xeMnepaxype 
BBnne 270^C n AaBJiennn jio 6 Mlla, OTAejienne ^creakoh ^paKujsaa. or nepacTBOpennoro 
npo^iyKTa, mcrmsvunjjino ^oHwcoit ^pawm na ^paioiHio c xcMnepaTypoft KHnenna ao 
220^C H na 4>paKimK) c xeMnepaxypofi KHnenna BMine 220°C (naxenr PO Jfs 2110535 , 
COS J 11/04, ony6ji. 10.05.98 r.). 

B 3TOM cnoco6e xepMooHcn^cenHe otxoaob nponsBOA^ npn xeMnepaxype 270- 
420^C H juaBjieHHH 1-6 Mlla npn MaccoBOM cooTnomennn pacxBOpHxejM n otxoaob 2-^-4:1 
cooTBexcTBenno b npncyxcxBHH peflKOseMejanoro Mexajuia hjih nnxepMexajuiBwoB na oc- 
HOBe peAKOseMejiBHBix MexajuiOB, hjih b npncyrcxBHH rzffp^Si xHxana, bshxbix b KOJniHecx- 
Be 0,5-10% OT MaccM peaKunonnoft CMecn, b KanecxBe pacxBopHTejin ncnoJiBsyiOT 
ajiKHJi6eH30Ji, nanpHMep, TOJiyoJi, kchjioji, fl^eTHJi-TpHMeTHJi-TerpaMeTHJiSensoji hjdi hx 
CMecH, HJIH HcnojiBsyKyr b KanecTBe pacTBopHTejin npoflyiCT neperoHKH «CBiporo 6eH30Jia», 
nojiynojiynaeMoro b pesyjiSTaxe BMcoKOTeMnq^aTypnoro KOKconanHH KaMenniax yrjieft, hto 



3 



nojiynaeMoro b pesynbxaxe BHcoKoreMneparypHoro KOKCoaaHM KaMCHmax yrjieg. mo no- 
3B0JMer ycKopnn, ^lpo^ecc nepepa6aiKH oixoaob h noBBiCHXb bbdcoa x^hkhx npo;^yKTOB, a 
TaKxe coaepxcaHHe b nocjicOTHX ^paimnfl c TCMneparypofi laraeHHa flo 200°C. Tbkhm o6- 
pasoM, crioco6 nosBOJiaer noBHcmi. creneia kohbcpchh pesHHocoaepxamroc h flpyrax op- 
raHHHecKHx oixoaob. 

OrpaHHHeHHHMH cnoco6a flBJisiOTCx: 

• WM 3*$eKTHBHoro TepMoojKHKeHHa (TepMOjraaa) npoaecc npoBowrr b npHcyrcrsHH 
peflKoseMejiBHoro Meramia hjih HHrepMerajumflOB na ochobc pewcoseMCjiBHHx Metan- 
jiob, hjih b iipHcyrcTBHH rH«pH«a raxaHa, b3«ihx b KOJiHHecTBe 0,5-10 % or MaccM 
peaiaiHOHHoa cmcch, too ycjioxraer TexHOJioraHecKHM IIpo^ecc, a yflanerae othx ro- 
nojiHHTenbHHx KarajrasaxopoB h flo6aBOK hs oGpaayiomeroca npH nepepa6oTKe qemo- 
ro nejicBoro npoflyicra - TexHHHecKoro yraepofla aBJiaerca ohchb cjioxhbim; 

• HH3Koe KanecTBo xexHHHecKoro yrjiepoaa Hs-sa 6ojn»moro KOJiHHecTBa sojibhhx Ma- 
TepeajioB — cneAcrsHe aoSbbok c pacrBopHrejieM. 

• BBICOKHfi paCXO;i paCTBOpHTejU npH nOJiyHCHHH BHCOKOKaHeCTBCHHOft 6eH3HH0B0ft 

^paio^HH. 

PemaeMaa H3o6peTeHHeM saaana. - ynpomenHe xexHOJiorHH, CHH^enHe sneproeM- 
KOCTH, yMCHBrneHHe aKciuiyaTaiiHOHHBix pacxoflOB, pacnrapeHne 4>yHKimoHajifcHBix bos- 
MoacHocrefi h noBBiraeHHe KanecxBa nonynaeMMX npoj^yicroB. 

TexHHHecKHfi pesyjiBTaT, KOTopMfl Moxer Sbiib nojiynen npn ocymecrajieHHH aaaa- 
JieHHoro cnoco6a - ycKoperae npoqecca h ynpomenHe xexHOJioniH, noBBnneHHe npoHSBo- 
OTxejibHocTO nponecca no BBixo^ty BHCOKooKxaHOBOfi 6eH3HHOBofi 4>paKimH, nojiyncHHe 
TexHHHecKoro yrnepoaa, kbk xoBapHoro npoflyKia. 

fffa pemeHHX nocraBJieHHOiS saflanH c flocTHKCHHeM yKasanHoro TexanqecKoro pe- 
syjttTara b mBecxHOM cnoco6e nepepa6oTKH pesHHocoflepxamnx otxoaob, BKraonaiomeM 
TepMOoafflKCHHe orxoflOB npn sanycKC b peaKTope b opranHHecKOM pacxBopHxejie npn 
TCMnepaxype BBone 270''C h flaBJienHH ao 6 MHa, oxaeJieHHe HomKoft ^paKivm ox nepac- 
TBOpCHHoro npoayKxa, flHCTmuianHio (b nponecce xepMooxoMceHHH) »cHflKoft ^pamsm na 
^paKUHK) c xcMnepaxypofl KHneHHa flo 220°C h na ^paKUfoo c xeMnepaxypofi KHnenHH 
BBnne 220°C, coraacHo H3o6pexeHHK) xepMooxmRCHHe npH sanycKe b peaKxope napniH 
OTXOziOB B opraHHHecKOM pacxBopHiejie npoBOflai npH xeMnepaxype 280 -8- 435°C h aaane- 
HHH He Menee 2,9 MHa npn MaccoBOM oxHoraeHHH opranHHecKoro pacxBopHxejw k otxo- 
flBM Sojiee 1,0, Howocyio ^paicmno c TeMnepaxypott KHneHHx ao 220°C noflBepraiox Kaxa- 



jranraecKOMy pH^^opMHHiy, noOTeprHyryio KaxanHTHHecKOMy pH^opMHHry nacrb keuocoh 
^paicmm c TeMneparrypofi KHneHHfl jap 220^C HcnojiBsyiOT b KanecTBe Kejiesoro npoflyicra, 
a ;q)yryK) noABeprHyryK) KaTajmrHHecKOMy pH^opMnmy nacTB »cbjxko3 ^paKujsz c TeMne- 
parypofi KHneHHJi ffp 220®C HcnojibsyiOT b KanecTBe pacxBopHrejiH (6e3 Ao6aBjieHHH Ha 
TepMOO}KiCKeHHe HOBofi nopiiHH ;q>yroro opraHHHecKoro pacTBopHTejin: ajiKHH6eH30Jiai 
6eH3HHOBofi 4^paKiiHH, CMCCH aJiKHH6eH30JiOB H T.H., KaK 3TO ocyiixecTBJiHeTCx B aHanorax) 
H B03BpamaK>T Ha TepMOO^cH^enne hoboS napxHH orxo^OB npH xeMnepaxype 280 4- 435^C 
H ;iaBJieHHH-He MeHee.2,9~Mna npH MaccoBOM-OTHomeHHH~pacn:BopHTejiajKJOTxo^[aMJ6ofl 
1,0, nojiyHCHHyio jsflsi hoboh napraH OTxo;^oB acHjpcyio ^pasaxmo c TeMnepaTypofl KHneHHH 
AO 220^C noABepraioT KaTajmrH^ecKOMy pntj^opMHrny, nojooBeprHyryio KaxajiHTHHecKOMy 
pH4)opMHHry fsjm HOBott napTHH otxo/(ob nacxb ^c^flKOd ^^paioiHH c xeMnepaTypoH KHneHHH 
flo 220°C HcnojiB3yK>T b KanecxBe i^eneBoro upojsyKray a flpyryio noOTeprHyryio KaxajiHTH- 
HecKOMy pH^^opMHHry nacTB hchwco3 ^paiaqHH c xeMnepaxypofi KHneHHH xko 220^C bhobb 
BOSBpamaioT na xepMOO^oracenHe cjie^yionieS napraH otxoaob, npoqecc na yKaaaHHBix 
pe^KHMax xepMoo^cH^eHHH H KaTajiHXHHecKoro pn^opMHHra iipoAOJiHcaioT juir cneffyjo- 
meM H nocneAyionmx naprafi otxoaob, npn 3tom BosBpaniaKyr nojocBeprHyryio KaraiiHTHHe- 
CKOMy pH<|)opMHHry HacTb KHflKOH ^paiGCCHH c TeMnepaxypoft KHneHHH ffp 220^C na xepMO- 
o»CH3KeHHe ffjvi nocn€^ffyjom:isx napraH otxoaob. 

Bo3MO»CHBi j^onojmirremHBie BapnaHXH ocy^^ecTBJIeHHH aansjieHHoro cnoco6a, b 
KOTopiJx i^enecoo6pa3HO, hto6bi: 

- B KanecTBe opraHHHecKoro pacTBopHxejiH (nycKOBoro) HcnojiBSOBanH aJiKHJiGen- 
3on h/hhh 6eH3HHOByK> ^paKiiCHK) c TeMnepaxypaMH KHneHHH ffp 220^C; 

- noflBeprnyryK) KaxajiHTHHecKOMy pH^opMHHiy nacxB hch^oh ^paKimn c xeMne- 
paxypoli KHneHHH jip 220^C BOSBpamajin Ha xepMoo»CH%eHHe hoboS napxHH oxxoaob npn 
AaBJieHHH B HHxepBajie ne Menee 2,9 Mlla -s- ne 6onee S MTIa npn MaccoBOM oxHomeHHH 
pacxBopHxejiH k oxxo^aM b HHxepBajie 6ojiee 1,0 -s- ne 6ojiee 3,0. 

B pesyjiBxaxe npoitecca xepMOO»craKeHHH pesHHOcoflepMcanpix oxxoaob no npeOTa- 
raeMOMy cnocoGy b KanecxBe ixejieBBK npojtyKxoB noJiynaKyr: 

• He6ojiBnioe kojikhccxbo yrjiesoflopoAHMX rasoB (2,0 — 5,3 % Mace); 

• ^^paKitHK) JiencHX yrneBOAopo^ioB, Btnomaronmx npn xeMnepaxype 60-220^C. 

• 4>P^^™> xH»cenBix yrjicBOflopoAOB, BWKHnaronmx npn xeMnepaxype BBnne 220°C 

• xexHHHecKHft yrjiepofl b bh^c noponnca. 



Jlenca^ ^paio^ schakhx yrjieBQj^opoAOB c xeMneparypoS KHneniw jio 220 C xsnsL- 
errcH CMecBio yrnesoAopoAOB pacTBopHreJiH h yrjiesoAopoAOB, noJiy^eHHBix h3 pesHHu, b 
peayjibTaTe TCpMOjraaa, h npeAcraBJiHex co6ofi ManoBJiSKyio (c bskoctbio 6eH3HHa) xcha- 
KOCTB CBerjio-^enroro ixsera, hmcioiiqio aanax apoMaTmcH h HenpeAejiBHiiix yrneBOAopo- 
j^OB, neperoMion^yiocH o6hhho b npeAenax 60 — 220^C. KoHixeHTpaipw apoMaxHHecKHx 
BemecTB - 6eH30jia h ajiKHJi6eH3onoB okojio 60 % bcc (cm. raGimny 1, kojiohky 2). 

Ta^ejiaa ^paiaxiasi xchj^khx yrjieBOZ^opoflOB, nojiyneHHaa b peayjiBTaxe TepMoojKH- 
^eHHH (xepMOJiHsa) pesHHU, HMeex He6ojiBmyK) (ne 6ojiee 5 % bcc.) npHMecB yrjicBOAopo- 
ffPh jiencoH ^paKi^HH h npeAcraBJiflex co6oh nepHyio BHSKyio (KOHCHcreHimH JiencoH ne^- 
th) HCHAKOCTb, 3acrrhmaKmsyK> b npeAcnax 0 +5®C. 

TexHHHecKHfi yrjiepoA — npo^yKT TepMOjmsa pesHHBi — jiencHx nBineBH^HBig nopo- 
moK, HepHoro i^exa, jierKOCBmyHHfi. 

KaK HSBecTHo H3 anajioroB, AencTByiomeg Hacxbio xepMOO^cH^eHiuE (TepM0JiH3a 
xepMopacTBopeHHfl) mjiHexc^ ajiKHJi6eH30Ji (mm cMecB ajiKHJi6eH30JiOB). IIosTOMy, ajih bk- 
THBaoHH npoixecca TepMOjmsa aejiecoo6pa3HO yBejmHHXb KOHxteHTpaamo apoMaxHKH b 
pacTBopHTejie. 

3to ;^ocTHraeTca nyreM pH^opMHHra napos jierKOH ^pajo^m xepMOJiHsa c xeMne- 
paxypofl KHneHHH ao 220^C nocjie oTOCJieHM ^chakoh 4>paKimH ox nepacxBopeHHoro 
npoAYKxa h mcrnguuixajm HenocpeACXBeHHO npn xepMOoo»cH»ceHHH hchakoh ^paKujm. 

JSfisi 3xoro JierKyio <^paKiiHio xchakhx yrJieBOAopoAOB (npoflyKxoB xepMOoxoDKe- 
HH5i) noABepraKyr pH<]^opMHHry, ndivprnss^p^ b cxai^HOHapHOM cjioe Kaxarmsaxopa bmcoko- 
iq>eMHe3eMHoro i](eojmxa (xmia ZSM - 5, npoMOXHpoBaHHoro 2% ZnO), npn xeMnepaxype 
440 - 520^C (cm,, HanpHMep, naxcHx PO 2130960). DpH pH^opMHHre Moryr 6iaxi> hc- 
nojiB30BaHU ApyTHe HSBecxHBie h pasjniHHBie cnocodu nojiyneHHH BUcoKoapoMaxHsnpo- 
BaHHBix 6eH3HHOBLix ^paioiHfi (cM., HBiipHMep, naxcHx PO K2 2039790). 

TaKHM o6pa30M, b oxjikhhc ox HSBecxHiox cnocoSoB npoiicecc xepMOOSKH^eHHH no- 
cjicAyiomHx napxHii oxxoaob ocymecxBJiHiox HenpocpeAcxBCHHO xojibko pacxBopHxeneM, 
nojiyHCHHBiM B peayjibxaxe caMoro npoi^ecca xepMOo^KH^ceHiM, npHHCM b acjisx aKinsamiH 
xepMOOMCH:«ceHiw nocjicAyionmx napxHH oxxoaob nonyHeHHyio b pesyjibxaxe ahcxhjumuhh 
B peaKxope xepMoo^auKeHHH jiencyio 4>P^kuhk> c xcMnepaxypoii KHneHHH ao 220^C nepcA 
Hcnojib30BaHHeM ee Kanecxse pacxBopHxexm ahh xepMOO^omenHH nocjieAyioiaefi napxHH 
oxxoaob noABepraiox pn^opMHHry. IIojraocxBio oxcyxcxByex noxpe6HOCXb b Ae^^HiptxHOM 
opraHHHecKOM pacxBopnxejie jijisi xepMOOHCH^enHH nocJieAyK>mHX napxnii otxoaob, a xbk- 



»ce flpyrax aiCTHBaxopoB TepMOjmsa, nanpHMep, peAKoaeMejiBH&ix MexaiuioB, KHrepMeraji- 
jmaoB, rajipHAa mraHa n flpyrax BemeciB. 

EanaHcoBuK sceakhh npoflyirr, HaKannHsaioimificH npn OHpKyjDnmH jiencoii $paK- 
UHH xcHflKHX yraeBOAopowB Hepes IIpo^eccM pH^opMHHra h xepMoo^racenHa npe^cTaB- 
Jwer C060H BUcoKoapoMaTHSHpoBaHHyio, HsoMepHsoBaHHyio h noaroMy BHcoKooKTaHosyk) 
ManqcepHHcryio KOMnoHeiny aBTo6eH3HHa, Hacrt axoro nejiesoro npo;[QrKTa OT6HpaK)T h 
HcnojiBsyKyr no HasHaHeHmo no Mepe HaKonjienHH HajmnncoB. noABeprnyryK) KaxajiHTHHe- 
CKOMy pH<l)opMHHry ocraBUiyiocH nacTt hch^oh ^jpaKEOHH c xeMnepaxypoH KHnemia ao 
220^C B03BpanxaK)T na xqpMOO^OBDKeHHe cjiej[Qaon][eH napxHH otxoaob. 

Onrypa 1 H3o6pa»caeT TexHonorHHecKyio cxcMy ycxanoBKH, peaJIH3yK)^^eH npe^jia- 
raeMug cnoco6. 

Oht. 2 - 4>yHKiQiOHajiBHyK> cxeMy nHHOiHofi ycraHOBKH, Koropaa HcnojiBSOBanacB 
AHA onpeAeneHna pe:acHMOB. 

Ha 4>Hr, 1 cxeMaiHHHO noKasaHBi: peaicrop 1 TepMOjmsa, yseji 2 noAroTOSKH h no- 
AaHH pesHHocoflep^caniHX otxoaob, peaicrop 3 pH^opMHHra, xojioAHjiBHHK-KOHAeHcaTop 4, 
rasoMCHAKOCTHHft cenapaxop 5, nacoc 6, ipyenaTaa nent 7, pacnpeAejinrejibHoe ycrpoficxBo 

9, peKTH^HKaimOHHaH KOJIOHHa 1 0. 

TexHOJiorHHecKHH npoi^ecc xepMOO^cBDKeHHH (xepMOJiHsa) pesHHOcoAepacanmx ox- 
xoaob HaHHHaexca c hoatoxobkh cwptH, HanpHMep, HSHomeHHBix aBxonoKpBnncK. PesHHO- 
coAep^anme oxxoabi mok>x, nsMejiBHaiox h oxAejMiox ox nuiaMa I (MexajuiOKopAa, xckcxh- 
jw, rpH3H) B y3Jie 2 h no^aiox b peaKxop 1 (KOHHHecKHit) c nceBAOoMOHDKeHHBiM cjioeM pe- 
3HH0B0S KpomKH H xexHHHecKoro yrjiepoAa b pacxBopnxejie, naxoflaniHMHM b cocxomHH 
6jih3kom k nceBAOKpnxmecKOMy. 

B nceBAOO^iOEDKeHHOM cjioe pacxBOpRxejia npoHCXOAHX xepMoo^KH^emuz pesHHBi h 
npeBpan^erae ee b npoAyKXBi xepMOJinaa: 

II - »cHAKHe xH^KejiBie yrjieBOAopoABi c xeMnepaxypoii KimeHHa BBnne 220°C, 

III — xexHHHecKHfi yxTOpoA b bhac noponnca, ox6HpaeMBiH h3 peaxxopa 1 iraeB- 
MOxpaHcnopxoM, 

IV- rasonapoBan 4>paKimH JieriCHX yrjieBOAopoAOB c xeMnepaxypoii lameHHH ao 

220^C. 

IIoxoK IV oxjia5KAaK>x h HacxHHHO KOHAeHCHpyiox B xojioAHjrn>HHKe-KOHAeHcaxope 
4, noABcpraiox cenapai^JiH rasoncmpcocxHOM cenapaxope 5. OpaiotHK) >khakhx tofkhx 
yrjiesoAopoAOB V (OJIY) nacocoM 6 noAanrr b Tpy6HaxyK) nent 7 (c orneBBiM 
noAorpeBOM), rAe ee noAorpeBaiox ao xeMnepaxypM, Heo6xoAHMOfi ajm ocymecxBJieHBw 
pH^JopMHHra B pH^opMHHra B peaKxope 3. Ecjih, nanpHMep, Hcnojibsyexca cxauHonapHbiii 




pH<|)opMHHra B peaKTope 3. Ecjm, HanpnMep, Hcnoji&ayeTCJi craimoHapHBiH cjioS Karajnoa- 
Topa pH^opMHHra, coAep»camHH aeojmr TEOia ZSM-5, npOMOTHpoBaHHuS 2 % ZnO (cm., 
HanpHMep, naxeirr PO >fe 2130960) to, b Tpy6HaT0H neiH 7 HarpeBaKyr OJIY V ffjo xeivme- 
paxypH oKOno 500 npH 3tom reMneparypa OJIY V nocjie pH4>opMHHra cocraBiwer 
npHMepHO 450^C. 

SareM npoj^yicr pH(|)opMHHra HanpaBJimor b pac^pe;^eJIBr^eJIBHoe ycxpoHcxBo 9 pe- 
aKTopa 1 B KanecTBe pacTBopHTejw. 

BajiaHCOByio nacxb JlOV OT6HpaiOT HS-^inpKyjiHpyiomero HOTOKa^-HanpaBJWiOT b 
peKTH(|)HKaimoHHyK) KOJiOHHy 10 Ha cTa6HjiH3aTXHK) c uejn>K> nojiyneHHA ^paia^HH aBTo6eH- 
3HHa VI, rasa cenapaupoH Vn h cTa6iiJiH3amiH VIU (HcnojiB3yiOT b KanecTBe TonnHsa b 
TpyGnaxoH nenn 7). BMecTe c iswjijasMa lasKejiLiMH yrjieBOAopoAaMH II c xeMnepaxypoH 
KHneHHJi BBnne 220^C H3 peaicropa 1 ynajiHiOT ocraiKH MerajuioKopAa IX. 

Ha ^HT. 2 cxeMaTHHHo noKasaHBi: peaKiop 1 xepMOJiHsa (sJieKipoHarpeBaeMBiS:, 
repMeTHHHUH) c MemKOM jsz CTeicno- hjih yrjiencaHH ajih pesHHOBofi KponncH hjih 6oJiee 
iqpynHBDc ^pameHTOB aBTonmH, peaicrop 3 pH4»opMHHra c aeoJiHT-^^oAep^amHM Kaxajmsa- 
TopoM, xonowJiBHiiK-KOimeHcaTop 4 napoB npoflyicroB xepMOJiHsa (bo;^oh), raso^AKO- 
ciHBifi cenapaxop 5, rasoBBifi chcthhk 16, TepMOMexpu 17, ManoMerpM 18, Mepnaa cmkoctb 
19 jsjiK jierKOH ij^paKsxtm »chothx yrneBOjiqpoAOBy Mepnaa CMKOCXb 20 flflsi tsdkcjiou ^psK- 
OHH npo^iyKTOB, npo6ooT^opHHK 21, peryjmpyeMMH BeHTHJH* 22, sanopHBie BeHTHjm 23, 
sjieKxpoHarpeBaxejiH 24. 

OnBTTu npoBOjDpajiHCB B cneAyK>meH nocneAOBaxejiBHOCTH: 

B MemoK peaKTopa 1 o6:beMOM 12 ji noMeuxaiar ^parMeHTXJ aBTomHH sum iqponiKy 
pe3HHOcoAep>Kaiiaix otxoj(ob. 3ajmBaiOT b peaicrop 1 pacTBOpHrejiB. IIpoHSBOAar HaipeBa- 
HHe BHyrpeHHero o6i»eMa peaicropa 1 ao TeMneparypBi 280 3S0^C, no^zmepHCHBaa npH 
9T0M AasjieHHe Ha ypoBne 2,5 -s- 5,0 Mlla. J(ajiee noBBnneHHe TeMnepaT3npBi npoAOJi^aercH 
sa cHex 3K30TepM3HHecKoft peaicmm xepMOo»CH»ceHHH (xepMOJrasa). B 3aBHCHMocxH ox Mac- 
coBoro oxHomeHHH otxoaob k opraHHHecKOMy pacTBopHxejno (nycKOBOMy) (hjih k pacxBo- 
pHxejno npH HcnojitsoBaHHH mchakoh Jiencoft 4>paKixHH yrneBOflopoAOB b KanecxBe nocjie- 
Ayiomero pacTBopHxejia) xcMnepaxypa nojacHHMaexca jio ypoBHfl 330 -^ 500^C. 3a chct pac- 
mnpeHHa h HcnapenHa pacTBopHxeJM h o6pa30BaHHH yrneBOAopojotHoro rasa AaBjicHHe no- 
BBimaexcH jap 2,5 •^ 5,0 Mlla h nojwep^cHBaexca Ha 3aAaHHOM ypoane 2,5 4- 5,0 Mlla nyxcM 
c6poca HacxH napoB opramiHecKoro pacxBopHxejia h rasa Hepe3 peaKxop 3 pn^opMHHra, 
xoJiOAHJiBHHK-KOHAeHcaxop 4, ra30»cHAKOCTHofi cenapaxop 5 h bchthjib 22. KonHHecxBO 




( Sno9 A- M- f^e^fTM 




yrjieBOAopoAHoro rasa perHCipHpyiOT rasoBBiM CHenHKOM 16. TeMnepaiypy h AasjieHHe b 
peaKTopax 1 h 3 perHcrpHpyioT xepMOMerpaMH 17 h MaHOMerpaMH 18. 



aecca TepMoo^cEQKeHHH (xepMOjmsa). Ilocne nflTHamaTHMHEyrHog B&mep»cKH AasjieHHe b 
CHcreMe ycraHOBKH c6paciiiBaK>T ao axMOC^epHoro. IIpH 3roM b TeneHHe Bceii npoAOJCKH- 
TejiBHOCTH onBrra raaoBBiM cHerHmcoM 16 perHcipHpyKxr KOjraqecxBO He cKOHACHCHpoBaB- 
merooi rasa — npoayKxa TepMOjrasa. ^hakhA npoflyier (jiencaa xcBypcax 4>paKmifl HK — 
220^C) H3 ra3o»aaOTOCTHoro„cenapaTopa.5»cjiHBaK)T b MepnyiO-eMKocTb 19. llocjie ocxtma- 
HM.peaKTopa 1 ero pasrepMerasHpyioT, j^ocxaiOT h BSBemHBaKyr xexHEraecKHfi yrjiepoA b 
Mennce. CjmBaioT xa^ejiyio ^^paKXimo 2Kb;akhx yrjieBOAopo^OB b MepHyio cmkoctb 20. IIpo- 
jsyKZhL peaKi^HH hs MepHiox eMKOcrcH 19 h 20 h iipo6ooT6opHHKa 21 noABepraKxr aHajiHsy 
no onpeAejieHHK) hx cocraBa. HacTB i^paKi^ HK-220^C, noABeprHyryio pH^opMrnry hc- 
nojiB3yK)T B KanecTBe pacTBopHTena jsjisl cjieAyK>mero onBira. TaKHM o6pa30M, nocjie^QW- 
mee TepMOO»Ga»ceHHe npoHSBOAflr 3a cner nojiyneHHoro b pesyjiBTare npeAfiUiymero onBira 
pacTBopHxejiH (jierKOH ^paiaxHH, noji^^rHyrofi pn^^opMHHry). Pe3yjiBTaTbi pHi^opMHHra 
pacTBopHTejiH CBe^eHBi b Ta6jiimy 1, TpexB^ KOJioHKa. 

PesyjiBTaTBi oiibitob no onpe^ejieHmo pe^cHMOB TepMOOiscEDKenna CBeAeHBi b raSjiH- 



Ta6jnma 2 jo^aex bo3Mo»choctb oi^eHHTfc BJUMHHe MaccoBoro OTHomeHHH pacTBopn- 
xejiB : pesHHa, xeMnepaxypw, flaBjieHEW irportecca h cocxaBa pacxBopHxejiH na KanecxBO h 
BBDCOA npo;xyKxoB: 

• oxHomenne pacxBopHxejOi : pesnna pasnoe 0,774 npHBeno k KOMKOBanmo xexHHHe- 
CKoro y^JIepo;^a H3-3a bucokoh xeMnepaxypu pasrona npoaecca sa cnex 3K30xepMHHe- 
cKoro xenna peaKciHH npn Manoft xennoeMKOcxn npo;3yKXOB xepMOJmsa h nexBaxKH pac- 
XBopHxejifl ]SfisL npoBeACHiiA nocjie^^yiontefi onepax^nn xepMOO^^emiH (xaGnmxa 2, 



• oxHomeHHe pacxBopnxenb : pesnna pasHoe 0,93 (xa6jraE[a 2, onBix 2) j^ano bmxoa 
KanecxBeKHMX ueneBBix npOAyKXOB, ho npaKXHHecKH jieocott 4>paKimH xBaxaex xojibko 
Ha nojiyHCHHe pacxBopHxexcH jsjisl noBxopHoro xepMOOHCHXccHM, h nojiynaexcH cobccm 
He6ojiBinaa nacxB i^ejicBoro npOAyxxa - 6eH3HH0BaH 4)paKi:cHH c xeMnepaxypcii KHneaHH 



Myio HacxB uejieBoro npo;iyKxa - BBicoKOOKxanoBOH 6eH3HHOBOH ^^paKUHH, nosxoMy 
uejiecoo6pa3Ho ncnoHBSOBaxb oxnonieHHe pacxBopnxenB : pesHHa 6ojiee 1,0. 



npeKpan^eHHe noBBnneHHH xeMnepaxypBi b peaKxope 1 osnanaex OKOHHaHne npo- 



i[y2. 



OHBIX 1). 



^0 220^C. Ohbix noKasBiBaex, hxo oxcyxcxByex bosmo^chocxb nojiyqHXB xoxh 6bi Beco- 



• yBejiHHeHHe oxHomeHHa pacTBopHxejUi : pearaa m 3,0 (Ta6JIH^a 2, ohmt 8) npHBo- 
OTT K ysejiHHeHHio pacxo^a sHeprHH na noAaepacaHHe HHpKyjwqHH 6ojiBraoro kojikmc- 
CTBa pacTBopHTejM, yBejfflHeHHH o6BeMOB ann^axoB peaacropoB 1, 3, Kax caMoro Tep- 
Mojrasa, xaK h npoixecca pn^^opMHHra, noaroMy OTHomenHe 6ejiee 3 HepeHxaGejiBHo. 

• IIpH TeMnepaxype 26QPC h khkc (omrr 12), a xaioKe npH /laBjiCHHH 2,5 MTIa h hh- 
»ce (xaSjnma 2, ontrrBi 5, 11) peaio^HH TepMoo^cHMceHM He hact, pesHHa paaGyxaer a 
pacTBopHxeJie, ho ne pacxBopAercH. 

• IIpH Hcnojn>30BaHHH*pacTBopHTejiH; He no^iBeprHyToro *pH4>opiaHHry Ha CTajtHH bo3- 
BpaTa nerKOH ^paio^HH na TepMOOScmEcenHe pesKo BOspacraioT noxepH (xaGjiHiia 2, 
OHMT 13), 

B Ta6jiHKe 1 npHBej^enu pesyjiBTaxBi xpoMaxoipa^HHecKoro anajmaa jiencod ^paK- 
miH npoAyKTOB, nojiiyHeHH£ix npH xepMOOHaa^eHHH pesHHu ao pn^opMnnra (TaGjmua 1, 
KOJiOHKa 2) H nocjie nero (Ta6jiHi][a 1, KOjioHKa 3). CoAep^aHHe b aicTHBHBix ajncHJiGenso- 
JiOB^cooTBercTBeHHO 60 H 80% Bee. Ph^opmhht npeBpan^aer napa(i)HHOBBie, HaHTCHOBKte h 
Henpe^enBHEie yrjicBOAopoABi b apoMaxHKy (anKHHSensojiBi). 

IIpHBeAeHHiie b Ta6jiH]^e 2 peayjiBTaxH ohbitob noATBep»maioT BwcoKyio 34)4>eK- 
THBHocTt xepMOOMCH^eHH^ (xepMOJiHsa) pe3HHBi npH TCMnepaxype ox 280 ro 435^C h ^as- 
jieHHH He Menee 2,9 m 5 MTIa, hxo cooxBexcxByex napaMexpaM Gjihskhm k nceBflOKpHXHHe- 
CKHM AHH cMecH yrjieBOAopoAOB JierKofi mohakoh 4>paKimH xepMOHHsa c HHxepBanoM KHne- 
muL ox HK AO 220^C. KaK bhaho h3 xa6jiHABi 2 noBLnnaxB AasjieHHe B£ime S Mlla nenejie- 
coo6pa3Ho, x.K. 3XO He yBCjiHHHBaex BuxoAa iJ^ejieBoro npoAyKxa h npHBOAHx k HSJiHmHHM 
SHeprexHHecKHM saxpaxaM. 

JiflSL cnpaBKH: iq>HXHHecKHe napaMeip&i anKHJiSensoJiOB: 

• xojiyojia Pkp= 4,0 Mlla t,q, = 320,8^C 

• MexaKCHJiona Pkp= 3,5 MHa == 346,0^C 

• 3XHJi6eH30Jia Pkp= 3,7 MTIa = 346,4^C, H x.a. 

SaiiycK npoKecca xepMOOHODKeHns npoHSBOA^ c noMonxBio opraHHHecKoro pacxBO- 
pHxejiH, HanpHMep, jno6oro xexHHHecKoro ajiKHJi6eH30Jia hjih cMecH ajiKHJi6eH3onoB h 
$paKUHH c xeMnepaxypoft KHneHHH ao 220*^C. IIpH oxcyxcxBHH ajiKHJi6eH30JioB bosmo^o 
HcnojibsoBaHHe moQoVL 6eH3HHOBoit ^paicrtHH c xeMnepaxypoil KHnenHa ao 220°C. IIpoBO- 
AHX HecKOJiBKo UHKJiOB xepMOOSKH^eHHfl c xeM, hxo6bi cocxaB pacxBopHxejiH AAK nocjie- 
AyK)iAHX onepauHii cxa6HJiH3HpoBajicH sa cnex o6pa30BaHH)i hobhx nopimii pacxBopHxejiH 



H nocreneHHorb nepeBO^a HananBHoro opranHHecKoro pacTBopHreju b oxGHpaeMyio nacTB 
(HSJiHineK) jierKod 4^paKqHH. 

IIpH orpaHHHeHHOM KOjmHecTBe ajiKan6eH30Jia h HeAocTa-nca ero juih nycKOBoro 
oGieMa opraHHHecKoro pacTBopHrejiH, KaK noKasajiH HccneAOBaHHH, mo^kho Ao6aBJiATb b 
Hero jno6ojB npHMoroHHBifi 6eH3HH. Tax, am sanycKa nponecca 6Bin HcnoJibaoBaH npHMO- 
roHHHH 6eH3HH c coflep^caHHCM apoMaxHHecKHX yraeBOflopoAOB 14 %. nyrcM MHoroKpax- 
HOH UHpicyjiflDCHH cro B ycranoBKe ($Hr. 1) co^epHcaHHe aJiKHJi6eH3onoB Bospocno h cTa5H- 
.jiH3HpoBajiocb Ha^oBHe 80-%. B ^pyroM cjiynae ajih aanycKa npoaecca .6bui HcnojibSOBaH 
TOJiyoji B cMecH c npHMoroHHMM 6eH3HH0M. B pesyjiBTaxe MHoroKpaxHofi mapKyiwiiHH co- 
Aep^aHHe anKHJi6eH30JiOB xaiOKe Bospocjio ao 80 %. 

HaH6oJiee ycnenmo saHBJieHHBiH cnoco6 nepepa6oxKH pesHHOBBDC oxxoaob npo- 
MunuieHHo npHMeHHM b XHMHHecKofi nepepa6oxKe b MoxopHoe xoiuihbo h xHMHHecKoe 
cBipbe pasjiHHHMx pesHHOBBix MaxepnajiOB, npenMyn^ecxBeHHo aBxoniHH. 



Ta6jiHiia 1 

FpyraioBOH cocraB ^paKUfOi 60-220^C 



YrjiesoAopoAbi 


Ilocjie PeKTopa 1, 
— %-Bec. 


nocjie PeKTopa 3, 

_. JrO Bee... 


ApoMaTHHecKHe 
(ajiKHJi6eH30Jii)i) 


60,3 


77,4 


Ojie^HHu 


8,2 


2,5 . 


Ha<})TeHfci 


11,4 


3.8 


^eHOBBie 


0,3 


0,0 


H-napa(])HHi>i 


11,0 


7,1 


H30-napa4)HHi>i 


8,6 


8,9 


HepaciiiH(|)poBaHHBie 


0,2 


0,3 


Htofo 


100 


100 





1 


2 


3 


4 


5 


6 


7 


vparMCu rOB 
aBTOmHH 


ixpOUlKH 
4-10 MM, 

(nenco- 
Bbie 

aBTOIUH- 
Hbl) 


IvpOIIIKH 
4-10 MM, 

(jienco- 
Bue 

aSTOUIH- 
Hbl) 


KpomKH 

4-10 MM, 

(jienco- 
Bbie 

aBTOUIH- 
Hfal) 


KpomKH 

4-10 MM, 

(jienco- 
Bbie 

aBTOIUH- 
Hbl) 


KpOIUKH 
4-10 MM, 

fjienco- 
sue 

aBTOUIH- 
Hbl) 


KpOlUKH 
4-10 MM, 
( Jienco- 

Bbie 

aBTOinH- 

Hbl) 


KpOUIKH 
4-10 MM, 

Bbie 

aBTOIIlH- 
Hbl) 


Bee ^parMeHTOB 
aBTomHH, r 


3874 


3220 


2300 


2300 


2300 


2300 . 


2300 


.Bec4>acTBopHTe- - 
jM,r 


. 3000 


3000 


3000 


3000 


3000 


3000 


3000 


Temnepaiypa 
npHHyAHTejibHoro 
paaorpesa npo- 
AyKTOB B peaicro- 
pePl,^C 


320 


320 


320 


280 


320 


320 


320 


TeMnepaiypa b 
peaKTope P 1, b 
pesyjibTare 3K3o- 

TepMHHHOCTH 

^po^eeca repMO- 
jiH3a 


500 


420 


400 


350 


330 


350 


390 


^aBJieHHe b pe- 
aKTope P 1, IVCQa 


4,3 


4.5 


3,8 


3,8 


2,5 


2,9 


3,0 


TexyrjiepoA) r 


2014 


1610 


1016 


1092 


3694 


1680 


1100 


MerajuioKopA, r 
















JlerKas 
OpaKiiHH, r 


2393 


3010 


3720 


3563 


700 


3125 


3610 


IIpHpocT jiencoH 

4>paKIj(HH 


-607 


+10 


+720 


+563 


-2300 


+125 


+610 


Tflxcejiafl 






949 






'^19 


jyo 


Bha xexyrjiepoAa 


HepHUfi 
nopomoK 
+ cncK- 
inHecH 

KOMKH 


Cyxoft 
nopomoK 


Cyxofi 
nopomoK 


Cyxoii 
nopomoK 


BjiancHLie 
KOMbH Ha- 

6yxixieii 

pe3MHI>I 


HepHblii 
nopomoK 

+ KOMbH 


HepHHfi 
cyxoii no- 
pomoK 


Bha jierKoii 
4>paKi|HH 


CBerjio- 

»HaKOCTI> 


Csexno- 

HCHAKOCTb 


Cbctjio- 
xcejiraH 

KCHJ^KOCTb 


CBerjio- 
}KejiTafl 

XCHAKOCn* 


Cbctjio- 
Hcejiraa 

HCHJXKOCTB 


Cfiexjio- 
xcejirafl 

XCHAKOCTb 


Cbctjio- 
Hcejiran 

TKHAKOCTb 


Bha Tfl3Kejioii 


Hepnan 
rycra^i 

^HAKOCTb 


Hepnaa 

XCHAKOCTb 


Hepnafl 

HCHAKOCTb 


HepHan 

XCHAKOCTb 


Hepnafl 

XOiOKOCTb 


HepnaH 

XCKOKOCTb 


HepHBH 
XCHAKOCTb 


KojiHHeeTBO rasa, 

HJI 


171 


147 


172 


135 


80 


103 


154 


IIoTepH, r 


140 


101 


150 


136 


329 


80 


128 


norepH, % Bee. 


3,8 


3,1 


6,5 


5,9 


14,3 


3,4 


5,6 


OTHomeHHe pae- 
TBopHTejib : pe- 

3HHa 


0,774 


0,93 


1,3 


1,3 


1,3 


1,3 


1,3 



ripoilojEKesHe Ta6jiHm»i 2 



JVsXs onuTOB 


8 


9 


10 


11 


12 


13 


Bhjx qiparMeHTOB 
aBToniHH 


KpOUIKH 
4-10 MM, 

^JierKO- 
Bbie 

aSTOIUH- 
HU) 


Mnncbi 
80x120 
MM \yyy~ 
soBue 

aBTOIUH- 
HM 


Hnncfci 
80x120 
MM ^rpy* 
soBue 

aBTOUIH- 
Hbl 


KpOUIKH 
4-10 MM, 
^JlcrKO- 
Bbie 

aBTOIUH- 
Hbl) 


KpOIUKH 
4-10 MM, 

Bbie 

aBTomH- 

HU) 


KpOUIKH 
4-10 MM, 

Bbie 

aSTOIUH- 
HH)) 


Bee 4)parMeHTOB 
aBTomHH, r 


1000 


1103 


1963 


2300 


2300 


2300 


-Bee paeTBopHxe-' 
jiH, r 


3000 


3000 


3000 


3000* 


3000 


3000** 


TeMnepaxypa 
npHHy^HTeJiBHoro 
pa3orpeBa npo-- 
nyicTOB B peaKTO«* 
pePl,»C 


320 


340 


340 


320 


260 


320 ■ 


TeMnepaTypa b 
peaKTope P b 
pesyjibTaTe 3K3o-* 

TepMHHHOCTH 

npouecca TepMO- 
jiBoa 


340 


350 


435 


- 

320 


260 


370 


jOI(aBJieHHe b pe- 
aicTope P 1, Mlla 


3,8 


3,9 


5,0 




1,5 


4.0 


TexyrjiepoA» r 


429 


480 


842 


2500 


2500 


1100 


MerajiJioKopAy r 




• 276 


486 






- 


JlerKafl 
OpaKUHfl, r 


3590 


3531 


3182 


700 


700 


3420 


npnpoer jiencoH 

4>paKIJ(HH 


+590 


+531 


+182 


-2300 


-2300 


+420 


Tn^ejiafl 
OpaKUHfl, r 


184 


116 


163 


2100 


2100 


390 


Bha TexyrjiepoAa 


Cyxofi 
nopomoK 


Cyxoii 
nopomoK 


Cyxofl 
nopomoK 


Pa36yxmaH 
KpomKa 

peSHHLl 


Pa36yxaiaH 
Kponnca 


HepHbiii 
cyxoii no- 
ponioK 


Bun JierKOH 
4ipaKiiHH 


CseTAO- 

XCHAKOCn> 


Cbctjio- 


Caerno- 

XCHAKOCTb 


CBCTjiafl 


Cbctjio- 

HcejiTaa 

XCHAKOCTb 


HepHaa 

XCHAKOCTb 


Bha TflxcejiOH 

^paKIIHH 


Hepnafl 

XCHAKOCTb 


HepHas 

XCHAKOCTb 


HepHM 

XHAKOCTb 


TeMHafl 
TCKyman 

XCHAKOCTb 


TeMHafl 
TCKymaH 

HCHAKOCTb 


HepHaa 

HCHAKOCTt 


KoJiHHecTBO rasa, 

HJI 


140 


51 


122 






150 


IIoTepH, r 


25 


41 


168 






240 


EEoTepH, % Bee. 


2,5 


1,0 


8,54 






10,4 


OTHomeHne pac- 
TBopHTeiib : pe- 

3MHa 


3.0 


2,719 


1,528 


1,3 


1.3 


1.3 



*- pacTBopHxejib 6eH3HH c coAepMcaHHCM apoMaxHHecKHx yrncBOAopoAOB Menee 10 %. 
** . pacTBopKTejiB OJiy 6e3 pH^iopMHHra. 
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OOPMVJIA H30BPETEHBW 

1. CnocoS nepepa6oTKH pe3HHOco^ep»camHx orxoj^OB, BKjnonaiomHH xepMoo^cHxce- 
HHe OTxoiiOB npH aanycKe a opraHHHecKOM pacTBopHxejie npn TCMnepaxype sume 270^C h 
AasjieHHH m> 6 Mlla, oxneJieHne ymjsysm 4>paKitHH or HepacTBopeimoro npo^Q^a, j^hc- 
THJumiHio HCHAKOH ^^paKRHH Ha ^paKKHio c TCMnepaTypofi KHneHHA ao 220^C h Ha ^pax- 
OHIO c xeMnepaxypoH KHueHHii Bume 220^C, OTimnaioiiQiScfl tcm, hto npn aanycKe xepMo- 
OHCH^eHHe napTHH otxojd[ob b opraHHHecKOM pacTBopHrejie npoBOAHT npn xeMnepaiype 280 
-5- 435^C H AaBneHHH He Menee 2,9 MTIa npn MaccoBOM oxHomeHHH opraHHHecKoro pacxBO- 
pHxejw K oxxo^aM 6ojiee 1,0, ifCHAKyio (j^paioxHio c xeMnepaTypoii KHneHHJi ;^o 220^C uojir 
BepraiOT KaTaimrHHecKOMy pH^^opMHnry, noOTeprHyryio KarajmrHHecKOMy pH^opMHHiy 
HacTL ^ECHjpcoS ^^paKi^HH c TCMnepaxypofl KHnenHa jifn 220^C HcnojDbsyioT b KanecxBe iiejie- 
Boro npoj^yKxa, a ;ipyryK> noOTeprHyryio KaxajiHTHHecKOMy pH^opMnnry nacrt skhjocoh 
4)paKiDtHH c xeMnepaxypofi KHnenHK 220^C HcnojiwyiOT b KanecxBe pacTBopHxejia h bo3- 
BpanxaroT na xepMoo^aceHHe hoboh napiHH otxoaob npn xeMnepaxype 280 -^ 435^C h flaB- 
jieHHH He Menee 2,9 Mlla npn MaccoBOM oiHomenHH pacTBopHrejiH k oxxo^aM 6ojiee 1,0, 
nojiyneHHyK) hoboB napxHH otxo^^ob ^CHjpcyio ^paKumo c xeMnepaxypoS KHneHHH ;^o 
220*^C noABepraiox KaxajinxHHecKOMy pn^opMHHry, noABeprnyxyio KaxanHXHHecKOMy 
pH4>opMHHry AJia HOBOtt napxHH oxxoAOB HacTb >ECHAKofi ^paKiiHH c xeMnepaxypofi KHneHH)i 
flo 220^C Hcnojibsyiox b Kanecxae i^ejieBoro npo;[Q^Kxa, a ;ipyryio noflBeprnyxyio KaxajraxH- 
HecKOMy pH^opMHHry nacxb skhjocoh ^paKqHH c xeMnepaxypoft KHneHHH flo 220®C bhobb 
HcnojiB3yK>x b KanecxBe pacxBopHxejis h BOSBpan^aiox na xepMOO^CH^cemie cjie;iyK>meH 
napxHH oxxo^ioB, nponecc Ha yKasaHHBix peHCHMax xepMoo3KH»ceHHH h KaxarmxHHecKoro 
pH4)opMHHra npoAOJi^aiox cjie^yiomeH h nocjie^xyiomHx napxHft oxxoaob, npn 3xom 
B03BpamaK>x noOTepxHyxyK) KaxajmxHHecKOMy pH4)opMHHry nacxb hchakoS ^paioxHH c 
xeMnepaxypofi KHneHHH flo 220^C cooxBexcxBenno bhobb Ha xepMOO^KHHcenne jujia nocjie- 
/tyrornHx napxHfi oxxo^ob. 

2. Cnoco6 no n. 1, oxjiH^aionptfica xeM, hxo npn sanycKe b Kanecxae opraHHHecKoro 
pacxBopHxejiH Hcnom^syKrr ajiKHJi6eH30Ji h/huh GensHHoayio 4>P^Ic^HK> c xeMnepaxypaMH 
KHneHHH jyo 220^C. 

3. Cnoco6 no n. 1, oxjiHHaK>ntHficH xcm, hxo noAaeprHyxyio KaxajiHXHHecKOMy 
pH4)opMHHry HacxB ^KH^Kofi ^paKOHH c xeMnepaxypofi KHneHHH flo B03BpaniaK>x na 
xepMoo»cH»ceHHe Hoaofi napxHH oxxofloa npn flasjienHH a HHxepaajie He Menee 2,9 Mlla -s- 
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He 6oHee S Mlla npH MaccoBOM oxHomeHHH pacTBopHrejiH k OTXOAaM b HHrepBane 6ojiee 
1,0 •^ He 6ojiee 3,0. 



Cnoco6 nepepa6oTECH pesHHOcoAepsKaiqHx otxoaob 




■ 



CnocoG nepepa6oTKH pesHHOcoAepHcamnx otxoaob 
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PEOEPAT 

GnOCOB HEPEPABOTKH PE3HHOCOAEP^IB(HX OTXOAOB 

H3o6peTeHHe oTHocHxca k XHMHHecKofl nepepaScmce npoMHnuieHHHx h 6htobhx 
pesHHOBHx OTxoaoB H nosBojwer yupocran. xexHOHorHK), chhshti, sneproeMKocn,, yMem,- 
niHTB aKcnjiyaiaECHOHHwe pacxoflH, pacumpurrb ^ysKmoHSJiBmae bosmoxhocth h 
noBucHTB KanecTBo nojiynaeMMx npoAymoB. 

Cnoco6 BKjncraer TepMOO«H«eHHe orxoaoB b opraHiraecKOM pacraopHrene npn 
TeMneparype BHme 270"C h flaBjicHHH flo 6 Mlla. OrflejiaiOT xcHflKyio ^psKmno or Hepac- 
raopeHHoro npoffyKia. npoHSBOflw mcrajuvamo 3iaimo& f^psacnm Ha ^paicmno c xeMne- 
paiypofi KHnerara flo 220*'C h Ha ^parajHio c TCMneparypoH KHnennfl Bume 220°C. B Ka- 
Hecrae opraHHHecKoro pacxBopHreiM npH sanycKe nponecca HcnojiBayiOT ajiKHJi6eH3on hjih 
6eH3HHOByK) ^paxmno c xeMnepaiypoH KHncHHS ao 220°C. TepMoo)iCH3KeHHe napnra or- 
xonoB B opraHHHecKOM pacTBopHTCJie npoBOflax npH leMnepaxype 280 -s- 435°C h jmnewm 
He Menee 2,9 MHa npn MaccoBOM OTHomeHHH opraHHHecKoro pacTBopm^Jia k orxoflaM 6o- 
Jiee 1,0. :»CH^(Kyio ^paKorao c TeMnepaiypoft KmeHHa ao 220^C noflBepraKyr KaranHTHne- 
CKOMy pH^opMHHTy. no«BeprHyryK> pH^opMHHxy Hacn. xawKofi ^paraflra c leMnepaxypoft 
KHneHHa 220°C HcnojnayroT b Kanecrae ^eJIeBo^o npoj^yKra, a flpyryio nacxb acHZpcofi 
^pssasjm c xeMnepaxypofi raneHHa jjp 220'*C HcnoOTwyKyx b KanecTBe pacTBoparcjia h bo3- 
BpamaKxr Ha xepMooxH^eHHe hobo^ napran otxoaob npn TCMnepaxype 280 -s- 435"C h abb- 
JiCHHH He MeHee 2,9 MHa npn MaccoBOM oxHomeHHH pacTBopHxejw k oxxo^aM 6oJiee 1,0. 
npoqecc TepMOOxcHaceHHa na yKasaHHHx pejKHMax h pH4)opMHHra npoflo^iMcaiOT juisi 
cjieflyiomefi h nocjieayromnx napxHH otxoaob, BOSBpantaa ncJCBeprayxyio pn^opMHary 
Hacn jKHAKoa 4)paKHHH c TCMnepaxypofi KHncHHa flo 220°C na TepMoo3KH2KeHHe. 
2 3.n.$-jiH, 2 $Hr. 2 Ta6ji. 



